The effects of binocular suture and dark rearing on the induction of c-fos protein in the rat visual cortex during and after the critical period.
It has been demonstrated in kittens that binocular lid suture has more deleterious and irreversible effects on plasticity of the developing visual system than rearing in complete darkness. The present study using immunocytochemistry focuses on the effects of the two types of visual deprivation on the inducibility of c-fos protein in visual cortical neurons of rats. Rats were subjected to binocular suture or dark rearing for 1 week during (postnatal days 14-21; P14-P21) and after (P50-P57) the critical period for activity-dependent modifiability of cortical ocular dominance. In rats of both age groups reared in the normal light-dark condition, only a small number of Fos-immunoreactive neurons was obtained in the visual cortex. By contrast, in dark-reared pups and adult rats, numerous c-fos neurons were detected in the layers II-IV and VI of the visual cortex following a brief light exposure (1 h). In rats of both ages subjected to binocular suture, Fos neurons were detected in the same layers as in the dark-reared rats, but significantly less in number. We speculate that the reduced plasticity of the visual cortex in the rats subjected to binocular suture may be due partly to the repressed AP-1 activity in visual cortical neurons. No significant difference was detected in c-fos expression in the visual cortex between visually manipulated pups and adult rats.